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BACKGROUND

Estimated prevalence of chronic pain is >5-6 fold higher in haemodialysis patients
compared to the general population

Reported prevalence of acute pain (30-80%) and chronic pain (20-90%) in
haemodialysis patients (systematic reviews)

Up to 75% of pain reported as ‘severe’

>60% haemodialysis patients receive annual opioid prescriptions (USRDS)

Kimmel, JASN 2017

Davison, Semin Dial 2014

Brkovic, Patient Prefer Adherence 2016
Murtagh, Adv Chronic Kidney Disease 2007



ESKD: DIVERSE PAIN AETIOLOGY
S
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Lu, Am J Kidney Dis 2021



OPIOIDS: HISTORICAL PERSPECTIVE
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OPIOID DRUG DEVELOPMENT
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OPIOID EPIDEMIC: WAVES OVER TIME

Overdose Death Rates Involving Opioids, by Type, United States, 1999-2018
1 Deaths per 100,000 population.
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OPIOID PHARMACOKINETICS & CKD
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OPIOID PHARMACOKINETICS: DIALYSIS EFFECTS

Major concerns regarding opioid/metabolite accumulation with prolonged adverse
effects in CKD patients (narrow efficacy:harm window)

Some active metabolites more potent than initial parent compound!!
Data on haemodialysis effects upon opioid pharmacokinetics is (extremely) limited

?haemodialysis patients require increased dosing interval frequency



OPIOID PHARMACOKINETICS: DIALYSIS EFFECTS

Opioids with significant dialytic clearance may cause withdrawal symptoms
during/after dialysis session (?should there be dose supplementation)

Haemodialysis patients require increased dosing interval (?misconception)
* Majority 15t pass hepatic metabolism
 Inactive metabolites produced with little analgesic effect but other potential toxicity
* Increased pain due to loss of opioid effects
* Potentially longer exposure duration to other toxic metabolites

Opioid selection should be based upon metabolite profile



OPIOID METABOLIC PATHWAYS

Metabolic Pathways for Opiates and Opioids HEROIN
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OPIOID TYPE OVERVIEW

Opioid Degree of Renal Elimination Active Metabolite Dialyzable Use in CrCl <30 mL/min or in Hemodialysis
|Buprenorphine | Moderate (30%) Yes No Caution

Codeine Extensive (90%) Yes Yes Avoid

Minimal (7%-10%) No No Caution

Hydrocodone Moderate (25%) Yes Yes Caution

Extensive Yes Yes Caution

Methadone! Moderate No No Caution

Morphine Extensive Yes Yes* Avoid

Oxycodone Extensive Yes Yes Caution

Tramadol * Moderate (30%) Yes Yes Avoid

*Excreted primarily in urine (30% unchanged & 60% active metabolites)
High risk accumulation/neurotoxicity



OPIOID: HAEMODIALYSIS PREFERRED

BIOLOGY

DIALYSABILITY

PROPERTIES ADVERSE EFFECTS

High molecular weight
High protein binding
High distribution volume
Low water solubility

Fentanyl

Low molecular weight
Low protein binding
Low distribution volume
High water solubility

Hydromorphone

High molecular weight
High protein binding
High water solubility

Buprenorphine

High molecular weight
High protein binding
High distribution volume
Low water solubility

Methadone

*hydromorphone-3-glucuronide

Nil significant

Extensive
(40% reduction)

Nil significant

Nil significant

Inactive primary metabolite

(norfentanyl) Respiratory depression

Initiate 50% usual dose

Interdialytic principal Ataxia
metabolite accumulation* Myoclonus
Convulsions

Initiate 25% usual dose Cognitive impairment

Insomnia
Headache
Abdominal pain

Limited renal excretion
(fecal route)

Analgesic % life shorter than
elimination % life
QTc prolongation
(?potential toxicity even after
analgesia effects worn off)

Hawley, Semin Dial 2021
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OPIOIDS: ADVERSE OUTCOMES IN ESKD

Outcome: Death Outcome: Discontinued Dialysis Outcome: Hospitalization
Characteristics
HR 95% Cl  PValue HR 95% ClI PValue HR 95% Cl P Value
Opioid prescription®

None 1.00 1.00 1.00
Short term 1.05 1.02t01.07 <0.001 1.13 1.05t0 1.22 0.002 113 1.11t01.14 <0.001
Chronic, <20 MME/d 1.16 1.11t01.21 <0.00 1.32 115t 1.53 <0.001 1.26 1.22t01.29 <0.001
Chronic, 20-50 MME/d 1.26 1.22t01.30 <0.001] [1.36 122%a:1.5] <0.001] 129 1.27t01.32 <0.001
Chronic, 50+ MME/d 1.39 1.34t01.44 <0.001) 11.47 1.30to 1.66 <0.001) 138 1.35to1.41 <0.001

Do opiates cause increased risk of death in haemodialysis (mechanism unclear)?

Kimmel, JASN 2017



OPIOIDS: ADVERSE OUTCOMES IN ESKD

What are the risks of opioid-related complications in [
patients on hemodialysis? QLJAMSM

Cohort ‘Opioid prescription
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. None
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Julie Ishida, Charles McCulloch, Michael Steinman, Barbara Grimes, and Kirsten Johansen. Opioid
Analgesics and Adverse Outcomes among Hemodialysis Patients. CJASN doi:
10.2215/CJN.09910917.

Conclusions Opioids were associated with adverse outcomes in

hemodialysis patients, and this risk was present even at lower dosing.

Ishida, CJASN 2018




OPIOID & BENZODIAZEPINES: CUMULATIVE

TOXICITY

How common and how risky is benzodiazepine
prescribing for incident dialysis patients in the USA?

Retrospective Cohort Study

USRDS:
ﬁ Adults initiating
hemodialysis with

Medicare coverage

January 12013 -
December 31 2014

for Benzodiazepines
No benzodiazepines 6 months prior to
dialysis initiation

Mortality linked
to Social Security Death Master File and
CMS Data

Medicare Prescription Claims

J

Conclusions: In this national study of 69,368 patients initiating hemodialysis, 16% were dispensed a
short-acting within 1 year of hemodialysis initiation and this dispensing was associated with an

increased risk of mortality especially when combined with opioids.

CJASN

Clinlcal Jounal of American Boclety of Nephrology

Results
Dispensed a benzodiazepine
within 1 year

¢ 21%

f aHR 1.31

—— (95%C11.23-1.40)

Dispensed a short-acting benzodiazepine
within 1 year

& 16%

f aHR 1.45

(959%C 1.35-1.56)

Abimereki Muzaale, Matthew Daubresse, Dorry Segev, Mara McAdams-DeMarco, et al.
Benzodiazepines, Co-Dispensed Opioids, and Mortality Among Patients
Initiating Long-term In-Center Hemodialysis. CJASN doi:10.2215/CJN.13341019.
Visual Abstract by Sinead Stoneman, MB BCh BAO, MRCPI

Muzaale, CJASN 2020




OPIOIDS & GABAPENTINOIDS
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Concomitant Use of Gabapentinoids with Opioids Is
Associated with Increased Mortality and Morbidity
among Dialysis Patients
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SUMMARY

Opioid use is highly prevalent in the haemodialysis population

All opioids should be used with caution (preferably short course only) in CKD
patients with avoidance of those with predominant renal excretion & risk of toxic
metabolite excretion

Consider concomitant use of non-pharmacological analgesic therapies

Potential mortality/morbidity risks & poor understanding of opioid
pharmacoKkinetics underscores critical need for ongoing research to inform best
approach for pain management in ESKD patients



